As the energy accuracy of fast quantum mechanical methods for adsorbate energies constantly improves, computational catalyst screening will play a greater and greater role in the discovery of better catalysts. A new method for computational catalyst screening that is based on the concept of the degree of rate control (DRC) 1 is introduced. It uses the energies of the species in the reaction mechanism (i.e., adsorbed intermediates and transition states) with the highest degrees of rate control for the best reference catalyst as descriptors for estimating the rates on similar materials and identifying what materials are expected to have higher activity. This method relies upon the definition of the degree of rate control 1 to calculate the change in net rate for a given reaction based upon the changes in energy (relative to the reference catalyst) of a small number of key intermediates and transition states. The predictions of this method regarding the relative rates of nine late transition metals for methane steam reforming are compared to previous results using the more commonly-used descriptor approach developed by Nørskov and Bligaard 2-5 (the bond energies of the surface to C and O atoms and linear scaling relations that give the energies of all other species from these), as applied to this system by by Xu et al. 6 . This comparison was made using the same input energies calculated from density functional theory (DFT) and the same mechanism for both approaches. The degrees of rate control for each species was determined using the Rh(211) surface as the reference catalyst. The relative rates on (211) faces of eight other metals were then calculated.
